Highly specific inactivation of triosephosphate isomerase from Trypanosoma cruzi.
We searched for molecules that selectively inactivate homodimeric triosephosphate isomerase from Trypanosoma cruzi (TcTIM), the parasite that causes Chagas' disease. We found that some benzothiazoles inactivate the enzyme. The most potent were 3-(2-benzothiazolylthio)-propanesulfonic acid, 2-(p-aminophenyl)-6-methylbenzothiazole-7-sulfonic acid, and 2-(2-4(4-aminophenyl)benzothiazole-6-methylbenzothiazole-7-sulfonic acid. Half-maximal inactivation by these compounds was attained with 33, 56, and 8 microM, respectively; in human TIM, half-maximal inactivation required 422 microM, 3.3 mM, and 1.6 mM. In TcTIM, the effect of the benzothiazoles decreased as the concentration of the enzyme was increased. TcTIM has a cysteine (Cys 15) at the dimer interface, whereas human TIM has methionine in that position. In M15C human TIM, the benzothiazole concentrations that caused half-maximal inactivation were much lower than in the wild type. The overall findings suggest that the benzothiazoles perturb the interactions between the two subunits of TcTIM through a process in which the interface cysteine is central in their deleterious action.